Introduction: Deficient postural control is one
INTRODUCTION
The central nervous system (CNS) initiates and coordinates movements and regulates sensory information from visual, somatosensory, and vestibular systems to maintain balance and postural orientation during standing, walking, running, and skilled use of the hands. Vision plays an important role in controlling the position of the head in space (Buchanan, 1999) . On the other hand, head stability is important for vision, as it fosters gaze stability and therefore image stability on the retina, facilitating the processing of visual information (Dan, 2000) . Deficient postural control is one of the key problems in cerebral palsy (CP) (Aicardi, 1998; Heide, 2004 ), a clinically used umbrella term indicating a heterogeneous group of patients suffering from a disorder of movement and posture due to a non-progressive lesion of the developing brain. Cerebral palsy can be caused by pre-, peri-, or post-natal lesions. An important cause of CP is perinatal hypoxic-ischemic damage in premature infants (Dan, 2000) .
Cerebral palsy is otien accompanied by a dysfunction of the visual system (Van Nieuwenhuizen, 1987) consisting of an anterior partmboth eyes and the optic nerves up to the optic chiasm--and a posterior part--the optic tracts, the lateral geniculate nuclei, the optic radiations and the occipital cortex. About 48% of children with CP are at risk for dysfunction of the visual system as opposed to 4% to 5% of the child population in general (Schenk, 1994) , and the incidence is increasing dramatically in the western world (Rudanko, 2003; Steinkuller, 1999 . Children who were not able to fixate properly underwent an ethological investigation . Ethology is a scientific study of animal (and human) behavior that focuses on forming questions, namely the proximate and the ultimate causation of behaviors and on the evolution of behaviors. This torticollis appeared to be more complex. As if at the same time, adapting to a combination of defects and to optimize residual visual functions, including defective visual fields, abnormalities of ocular motility, as well as motor handicaps. Conversely, vision and visual field play an important role in postural control (Bardy, 1999; Turano, 1996) , and visually impaired Children have a greater instability than do sighted children (Portfors-Yeomans, 1995) .
RESULTS

Neurological
Our findings confirm the data of Prayson and Hannahoe (2004) that more than 50% of children affected by spastic hemiplegia suffer from homonymous hemianopia. In 10 hemiplegic children with homonymous hemianopia, a torticollis toward the homonymous visual field defect was found, probably to centralize the visual field (compensatory torticollis).
We speculate that the visual and motor systems in children with CP interact in search of the best postural control for the specific visual dysfunction. According to the "theory of latent heliotropism" of Brodsky, the torticollis that accompanies congenital homonymous hemianopia can attest to the primitive role of vision in establishing baseline muscle tone. In fact, humans born with homonymous hemianopia maintain a curious head turn away from the side of the seeing visual field (Brodsky, 2002 We found both direct and indirect signs of visual perception in children with CVI and unsteady fixation, who seemed to be blind , as did Fazzi (Fazzi, 1999) . Stereotyped behaviors, such as "head rocking" and "flapping" and neurobehavioral adaptations, such as "looking past" or "looking away while reaching the stimulus" in children with unsteady fixation, can also play an important role in the long-term postural control of children with CP.
In recognizing that the visual system exerts influence on the tonus of the body musculature via the CNS, Meyer and Bullock (1977) proposed that the eyes function not merely as sensory organs but also as components of a multi-modally driven tonus pool that calibrates baseline muscle tone.
According to Brodsky (2002) , redirecting our attention to the posture of patients with congenital visual disorders should be helpful in deducing and quantifying the role of vision in regulating human muscle tone (Brodsky, 2002) .
In conclusion, visual dysfunctions seem to play a distinct role in the postural control of children with CP. Further studies on the relations between vision and postural control are necessary to provide more clues to understanding those fascinating but complex and challenging compensatory mechanisms, in order to develop therapeutic interventions.
